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(54) mm<om] m§3.^-^}i<om&m 



(57) i^m] 

mm] m^s.mmE,»mmzMm-c^^m%^y k 

^-y^me^m^vrcm. hyy^miznit^br/-^^- 
->^-^nrchyyi7mmm'7Xi;^^T^o ^txh 
yyi^^amm-^T.i^i^T.^tLxy^mmmso'pm 
^^xxy^y^ifr^^txTummmsohyyi^^ 

=^^yz^mmm^<ot^ii!,ir^^otj.mix^mL. ± 
B\-yy^mmM-7Xi'^m^L. ±mhyy:7^mm 
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>if-r^ z txT^mmmff) h y y^^^mmr^xm 
±myy i7^igmm-77. ^ ±ii^ <b$mm^^^ y fm 

l.BVyy^fmmU-^T.C'^U^t^Jimts ±12 

yc^mu-^7.^(D^^ti\zx*)m&-&n^m%^m>i>^ 

[w*a2] ±.mvyy^^m.u-^7.^^^mm\z^ 
o«fi£b, ni'-->^(Dmz^\yzfmtm-^7.^ 
-^m^f^mu^\^x^\ yzfmti^mfSiLitmitt 
5 zt^mmt-r^im i im.(Dm%^y \i<Dfmis 

^itmmtrm^mmmom^^y \^<onm^ 

mwLtt?>m^m3mm<om^^y mmm:^m. 

tmmft^mi!^m2mm<Dm^^y Hcoiajg:^^. 

m2x^-D-mt. msT^^-D-mt 

tmwit-r^mmm7mm<Dm%^y v<Dmm:^m. 

t^^mt-r^m^m7mm(Dm%^y h-roiajg:^^. 
mi^mi 0] ±sim3 7.^-^m\t. t i A-^^fi^ 
zt^^wit-r^m^m7mm<Dm^^y 

[0 0 0 1] 

mm<Dm-r^^^m] -4^%mit. m%^y i^onm 
:^m\zmr^, 

[0 0 0 2] 

m^omi] ifi¥. ^y\f^-i^^<D%mtthiz. 
mm2mmmzio^^xhmim^m\:-^m/oxti d . ^ 
it3.^iim^m(Dm±iz^K>i^^mitRzsm7'-^mm 




2 V-y' 



[0 0 0 3] ^Jx.«. VN-Kx^rXi?©:!^, A-Hx 

Y X K ^-r -/(de^^^ts^* 1 0 f hz-r 2 

m^^y]^(DVyy^W>\t. «sjx.«0. 7m 
[0 0 0 4J -e^lT. ifi^. SS«iBS*iiJe)SfcJ6 

\z. ^v^y^it\zmhtim%'\y \^xh^mn.mm 

^mm.%^yY (<J^T. TMRA^yHj t^^o. ) 
[0 0 0 5] Ktt, nipHD*. HSJi 

i^fis^'\'7K«, n^m<Dmm>thxwmt^mm.m. 
mi^M=f-^mt^uR-^yvt. wm(r>^m&w^ 

So 

[0 0 0 6] E 2 9 h'x-C 
$n, MR^^Ji4±tCMR^^Ji4 0±gB>'-;H-*3 

s^^fT^-f >^'^X'f :^A<;/ H 3 1 tmrn^nftm^t 

U-oX^^^o 
[0 0 0 7] 

[56WjOt«lftLJ:5tr-5BIS] 02 9tCa^UfcA-H 

m^. hyy^m^mz:^S\^^XWyxh(Dm^\t7'-8 
um^mzU^o Z(DmiiZ. U'v'X h<DiP^*t7~8 xi 
mmmiZfi^t. 1 ymRTOSt^#&J^fiK-rsc<h*^* 
#^tilb</<C'5. 0. 5AtmJKTt:35:S<!:)t^ 

So 

[0 0 0 8] Sfc. IxvT. h 7 l/-AJS-ejg^TS/N— 
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[0 0 0 9] bfziJ^oX. ±mLtcmmi^i!)^i'^^<D:^ 

CO 0 1 0] *^Bj«« 'i!t^(omm!^\z^^Tm^-^n 

[0 0 11] 

^J^j^tm hyyi7miZ^fiBLr/-^i'-~>i/-Ssn 

rzhyy^i^mm-77.c^imv. ^m^-rxi^tvxT 
^mmm(Df^m^^x3iy^>i/t^^txT^mmm 
<D\^yy^«^^mmr^xmt. ±mhyyi7«^mm-7 

i^^^r^xmt. ±tihyy^mmm-^x^(DW^\z 

[0 0 12] *fgB^lc^^iS^^y H©ffi!i§7^S6fi> T 

mmmm^iz^vy^m^mmLTc^, hyy^m^zn- 
f^^hxn^--yif^ntz h v y^w>mm-^7.^^U 

y^^mm-^7.i;^^^htc^. vyy^w^mmT.:; 
<Dm^\z^y)w^-in^mu^wib^iio\zmmtm^ 
^m-t^z.t\z^x>±^m.mm^Mm^. Lfzn^-^ 
X. m^^y^^^mmr^mz. ±^mmtTummt 
<Dhyy^i^i)imM\zmMin. ^Tz. ±^mmtT^ 

[0 0 13] 

mm(Dnm(Dmm] muz, ^^mm^mmvtzm-^m 
mmm^-\y\^m^mizs.r^m^mr. ^tz, m 

2 RZ^m 3 JCH 1 ttJ® A B S fflfi[fiffi^0X| - X2^S 

TfX3-XAmzm^^mmmm'S:m. 
[0 0 14] :^m^^mmv^m^mmf^m^^y 

H12*^*m$tl. Ta5v-;UKS2±fc«, 




3 V-y 



iR13 2*^Jg^$nTt^?). 

[0 0 15] m2®^8ii3 2±(ctt. <y^^7-^-:f 
^yY%=i-t.\^X, -^WmM^tm^-^iXZ\^^, T 
SUJKSastt, S«lfi'J(Cj^!!£3n/::;£4i©TSi5«@?a5 

5 1 ywm.^'b \ ±.\zm^^ixtzm%<r>ywm 

i^y->(zf^y Ym=i'(Dm.%^y tLx<Dmm^w^-t^ 
tnmz. -i y^'7y-'< -y^^y Vn^f-hM-^^y 
(nf^<r>m.%=y-)\'Yhhx<nwm.^mfMxx^^iio T 

gKSSffiS 5 ©«i|i©T§l5«Sffigg 5 2 ±fc«, h ^ >;/ ^ig 
b.m-m:M^^^^y^m^iim^^ixr:\4\i, TSU 

SI xtm^^nxh^^, i±tc«. 
m 3 (j^mmm ? i s?n, m 3 (Dm^m ? i ^ 

yXX>K^$iJiiBC$>tl/T</i5. -etT, m3®«fi 
iiji7 1±tltt. 3-r;H8 75^«$tl, 3-f;H8* 

[0 0 16] =^^^>yyi6. ^iSttiiSSgSl K ^3 

7 1 ms-^ 4 7 2 i.\z\t}zw&mm 9 
*«}Kfi)c$nTii^. ±gi5«®S9«, =^+-yya6Rac 
immmMm 1 1 ±icjgfiK$nfc^ 1 iiwrnm 9 1 
<»:> mi±gBa®)i9i, %z<nmmmi \ms^A<r) 

lB©TSIHlSg|55 1 {c:gi^LTti*^2±SI5affil9 2 

[0017] mi ±^ji@gP 9 1 tt. ji#:*H6l®*^ ^,1^ 
ettSSSSS 1 1 (09^7.:cy KSSiJMAB * t/StS^*^ 
jS«fCj^fiJ5$nS-;^, ^ 2 ±g|511®g|5 9 2 «, m 1 ± 

9 1 ±©af#*n6i® e.^;^ t isittx^ 3 <Df& 

mm 7 1 ms^A(j)mum 7 2 ©±BDicj£*^'oTti-5). 

[0018] mi ±gBKSg59 1 tt, 

m<D^Uii. hyy^mi3\Pi(Dm^w>ifi, f^2±Mmm. 

xtin<bnm<u^m^^^'r^tth\z. m^nm&\z 
i^\>^xtmmw}L(DVyyi7mtn-m^^t^, 

[0 0 19] m2±g5fi8ffia59 2tt. m^n\^m<Dj&m 
[0 0 2 0] ^fz, T^mmm 5 (DsatiwTgpj^sgB 5 

2. ^^>yyB6. RtXmi±SI5{SffiSS9 l©H^>;;i7 

i±^m-:>x4m\i^msi mm^^n. *mi4i85 

sss 1 1 Rzfm 1 ±^mm^ 9 1 ±s«. ^ti^n^ 

LT. ±glHiSSS9(Dm2±aJfiS@g|59 2&S0T, « 
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[0 0 2 1 ] ±sBm^Si?^mM'\-y HroSii;^ 

[0 0 2 2] *-r, 04CS^1-J;5C, UR^ym'i' 
[0 0 2 3] i^(.iT, 05 (RTCD0IC*3tiTttMRA. 

2(D±mm\zT^mmm5^m^'r^. T^m^mst 

LTtt. CoZ rNb$X/t.;/^iJ>i^Jc:J;0 

[0 0 2 4] *tc, TSKI^ttJiScD^^Efc. ^^y^ 

me^m^r^o ^^yzfmetLxit. ai 

•5. 

[0 0 2 51 :^i^«;/:;^S60ikSWc, h^'^i^ 

0> mtf, T i ^ 5nm(DJ?i5)-lcS«$-a-Tmi7,^ 

l©TiS±{c:, X/1>y^'J>i^fC:J;DCu<£3 0 On 
m©JS*fc«[aP3-&Tm2X'<-lJ-ei ST&SCul 

DT i S:5nm<DJ»^^{Cfe«$-&Tll3X'^— tMl 6 
Tfe^^2(DT i l^Jgfigf^. 
[0 0 2 6] ^IX^— y-Hl4tt. ^i";;7'a6T* 
S A 1 i0%h7s^-^m 1 3 2 X'^— y-li 1 5 to 

T.'^-- y-ll4«. T i lclS«$nsfe(DTH;5:<. ± 
[ 0 0 2 7 ] ^ 2 1 5 tt, ^^STISaffi 

1 5 9 © h ^ v^mm^viotz^o-^ 

x^-c$>^-7x^mi 7 t=^^y^m6t<Drs\zmN\i 
m^rzib<Dh(Dx$>^o M:#mz\i. mi±^mmu 
9i(Dh^yi;^mm^rTomz. i-y^j-yifm^m^-^ 

tzUt.Jiv'^y^X'^27.<—^mi S^l^^fef-Sit 
{CctD, ^l±.^mmM^l<DVyy^^mM^^ofz 

^mi>> *fc^2 7.'^— y-ii 5tt, cutcisssn 




4 V-y 



15, 112 7;'-^— y-« 1 5Si>'x-y5'>i^?«oFplt(a, 

:i-y^>ifm\m2 7.^—^mi 5«x.y5^>^TS*i 
TSBfiBI®® 5 «x >v ? > L V > J: 5 ;^St*^ to-&*ijej 

«3J^«B2X'<— 5(c:cu-^yi--7P 

'f^^fflt^, X>y5'>i^jK{CX>7.h'J-;;y- 92 
)V'Ty!77.^) Srfflti, TSfiittaJltt, CoZrN 
b m<r>7=h)\^y r 7.±m 1 5 J: 5 

^^-hmiibti^. ^fz. fm-^n^Wkmt. o. osm 
[0 0 2 8] ^z7.^-^m\-i., wm-^T^mmm^ 
x$>^-rxi7mtm27.^—*)-mt(Dmm^^i^±-^'& 

f¥^mrzh. Rm^^ ^>:Cy^>'^XXy^y^X^ 

[0 0 2 9] ikIC, Z-^-itSl SCD^^St h7->^' 
g|5?rP/$-r^yc*CD-77,i7)il Z^rJ^fieT-So VX^S 

17}±. T.'^—y-Hl SfliW^^m 1-77.^^1 7 i:^2 
VXi'Sl 9t<D2g*^e>«|^$n?). -7X^11 7 
\t. XAy^^jy^fiZ^O. m«S102«l. 5iti 
m(D»^'^{Cffi^$1i-Tm 1 -7X^7^ 1 8 S i O2 

m^m^-t^o ^LX. S i 02H±IC, 0<Jx.«Cr^ 
7 0nm<D|*i^f»cM«$-&T^2T7.i7«l 9Tfe-5C 

[0 0 3 0] mivx^Hta> ^MT^TSBe^SSR 

tj:^h<DX&^. ^IVX^Stt, 'J7i'X'C:/'f:t> 
Xy5^>i^;5:t*fC<tt)S:&ttx>>5^>d^T€r-5*>0-^» 
n«a<. *#:Wtc:tt. S i 02^A 1 203^*fflti-5 
::<>:*^T#^. fifejg$nsili;¥tt> 0. 5Mm~2. 0 

[0 0 3 1] ||2V7.i7Stt, ±fBmiV7.^®$^KE 

Lf3.^h(DX$>^. m2-77.i7m\t. 'JTi'T^-flZ-frt 
>X>y5^>i/<&Jfibfcl^tC, X-y5^>^f5nilt^t)©T 
$>n\t&<. mi^miZii. C r^CoZ rNb^^fflVi 
Jdcl^SnSl^tt, 2 0 nm~2 0 0 

[0 0 3 2]i>clC, SefCSTck'SIC, x^-- y-®i3 
tvx^® 1 7 t^MSnitStg 1 *Caj^«$!)3 0 0 

[0 0 3 3] ili^^Uvxl-2 oitt. Uvx 

h^m^-r^Wi^'^*m^t(Dmmz^-:>xx:^)Vd^- 
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BR- 1 0 0 O^B*-fe':t> (t*) SO^p^^ZEP- 

52 0 (1 2) mtmi^n^, t^it. n=^ui^'j7.h 

1 0 0 3 4 ] 07 fca^-r ct O IC«^«lSl3tgg$ 
[0 0 3 5] :k\z. mB\Z7F.-ti:o\z. n^f-ymmfi 

]^^^ntzm.=fUi^i^7. h 2 0 ^SIi!bT. 
->SrmT-5. «^^I/v7> h 2 0 <!: UT^J^vSL^i? 

[0 0 3 6] ^fc. ±j^®J:5JcUT}^^SnfcT;^ir 

/'?^->A^^)8l±lLTti^||2-7X^)il 9Ta&-5C r 

[0 0 3 7] ig^l^T, m^^I/vX h 2 0 5&fll|l»lt--5. 

h7«y^J^fiK?i5t;5:58P^J-tc:^2V7.i'Bi 9-ea& 
[0 0 3 8] *fC> 01 OtC^Tct^tC. 

Lx\,^^s i 02mRzfm3 7.^-D-mi 6x$>?>m2 

0Ti®t, fH27,^—^mi5Xh^Cum<D±mi 

[0 0 3 9] x>>^>^{c^ffl-rs;9;^«, c rl^tx 

-5, :irftwti«3 0 0-5 0 owmm 




5 V-/ 



DEA5 0 6^fflPt) C7)A'7-*^*$f^L.tV, 
T, X-yf^>i^^FBl{J. 5 0~6 05>@S (74^;PA' 

m) W)7i7y^^:f-(:i->Jiy^>ifmm, DEA5 
0 6«'3 0 OW{c:;fel,iT«gffl^) dtjrfSbli. 

[0 0 4 0] Z:iX. ^l-7X^mi 8-C$)2.S i Oz 

m^jiy^y^t^n(D-77.^^mm-^m2-?7.^m 

19Tab-5Crtt. U7;?x^':''-f^>x<;/5">i^tCM 

T'SSJ^tt**. s i 02{cit'<Ti^4 o^&,±tkn\z 

^-f ^>x>v^>^{c^T^]lS?i4*U Ofgtt±© 

i'DJSl^lStJi^ibTtt, **js:W»CttC r ©ftSfcN i F 
e, CoZ r NbHiit^tf e-ns, U Ti'xW :^'f :t> 
X-y5^>i/(C^T§iiJ?14<&4 om±<!:Lfc(D«, Zl 

TXy 5^>i^d«^7TS i7 cD}g4^J^c;t;t-$^_> 

m^X.y9-y^-t?>Ztf)^X^^f}^^X'$>^. ^Tz. u 

7^f-^-y''i^yxy^>':/izM-r^mnm^iz^i^^u 
m^i>ti.^-^7.i7^m^^^ztx. •77.^<Dm^^m< 

[0 0 4 1] '^\z. m\ 1 \z7m-^o\z. ±.m<D^o\z 

1 5 c u mms% 1 j^'^— y-s 1 4 -e& 

?)TiH^^*-r§. x>:/5^>if«. 0iJx.«S^x->g^ 
U *S^X > i/f ^ Ig^tCffl -5 X >y 5^ > y^^^ffl 

■rs. Cu^jascx<y5'>i^-r5x.y5^>^feett, ti 
fexy5">i)'-rs;:ti&iT^s*^ 4^-\'>;/ya6i&jg^ 

T^A l 203«X-;;5'>i/U75:l^id^e.Tfe^, ^tz. X 
16. ^IX'^— y-114. m27.'<— y-Hl 5, ^3 

X'^— y-® 1 6 icffltiS«M©M^^^t)-&{r J: OiSl:^ 

MnJtgTc&^o CCT-, h7-7i7Jl^j£gB2 2{Ci5liT 
m2VXi7Hl 9©C rSROtmiTT^^Sl 8© 

s i ozmti^^^-t^tztb, a:m<Dh'yy^m^m2 3 

^i|i<Dh^-;/i7J^^gP2 4C7)T^{COliT 

4®Ti, HZT.'^— y-11 5CC»Cu»Sl^*m37.'^- 
■t^■®l 6©Ti®tt^Tl^S$nS. vtzifiox. mm 
(Ohv yi^MfSc.^ 2 4 fc*t>Ttt. m 1 2 ICS^f <t o 
IC, ^1-7:^^:7®! 8<DS i 02®tt, ^r-yyi6^ 
J^fiKT-SA UOsffli^i^^SIFBlLTisO. h 7 -7 ^J' 

Jg^g52 3^^J^g|5i:bTa{C??t^fc^^S8fc;5:^. cn 
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[0 0 4 2] mi 3&aJEii 4c^rj;pic, ± 

l^€>^-\'->7'®6T*i)A 1 203JiStXTgS^«Sl5-C 
$)?)CoZ rNb)iS:J?3 0. 5 wmSSfcttl^S-r 

JiSti, iNB*i©h7-yi'Jgfi!ca52 4{;:S$nfcS I O2 
oZ rNb)lS:JP3 0. 5 iJ-mmS.fzi>mi:t^Z.t\Z 

±0hy'yi^mtm-m^^hx\>^?>. x«>^>^^tt, 

©iHllcD2:«ri^t. Jil&iStK^fl!l©;&ifii©3^iSjtc::j3 
t^iT^-^' 6 i:©«t#®*v&Xy5^>y®Jc:*Ht 

[0043] 01 5> 01 6JS:Z/01 7(c^-rj: 
;^A«7:5"J>i^tJ:0, ife®Jcm«A 1 203* 

U >i^tc: i -2) ^ L t^o 3 'J ^ - h i$"J > 

if\t. (RF : Radio Freauency, tm 

-rs. ) vi^^hp>git?&fi£fflu ssitiS'-y-;/ 

ffi:Wc3 U ^- hffl*J»S 2 5 <£SHe LTfra R F a U 

©A«^H. 2 oa«rtd^^if*Lli. 02 7{CRFV^ 

Tz. 3 U ^- hffl$!l^« 2 5 02 8 iZT^-TJ^ O \Z. 
m?i\tm^^l Omm(D7.v-yV7. (SUS3 0 4) 
tii)^^1S.^n^<D^^WiZmM0. 5mm©XT->l^7. 

(SUS3 0 4) tJdi&;&5 2. 5mmlf-;;5'Ot&?^<* 
©7'f;i'^'8l52 7*tStt^nfct)©*fflli-5. JiniCj: 
0, XA--yi$'U>ifp?f©IHlgP^)-'vO)l©#^|ElO>{i^'3S:« 

^^n. \Si^^<Df^^(D^m{t^m<^tifi^m\zfs.ri^ 

CSS (Contact Start Stop) (c:MT^®^1±^|pI± 

[0 0 4 4] ^J^T, ae*i©Tg|H8ttSg|55 2±fC&S 

^ ^ T'l 6 t15 Al 2 O 3 1 X A 7 ^ U > (C ct 5 A 

i 203*^^^-r^c:a:tc<kD, ±ggfiss©j^«^MS(jr 




6 V-/ 



11 STfe^S i 02lt J:?)V7.i7*^i¥ft-rS/cii6> 
±ili b fcSSiX <y 5^ > y tCct 0 ^ 2 X'^— y-® 1 5 Tfe 
5 C u S&t;^ 1 X'^— y-S 1 4 TSST i ®*txy 5^ 

>i/^ntzmf^(ovv'ji7m^^2 A<DT^(D^m.mz 

*3iiTtt> A l 203*^*S«r^:it75^*;'5:ii. 

[0 0 4 5] ^fc, t^mmim^mi i\t. vvv^^ 

1 i±®»c*HtT. fj:ifi^ij\^\zmm\^itmk^^\^x 

t^^^o #mttiBi®SSl in. ^^-yyH6©±^®© 
h ^ >y i7tl:5[Sj0il«75^e#^lH4ig®gS 1 1 ©±a® 

n*^^tTi2:*t5;&[^i]^c<s^Sr^bfcJg^^{cJ^fi^^n-5, 
z:nt<t 0 , ^mmmsm 1 1 ^zrm e t- 
b > ±gi5?s® e 9 (omv^ms-immm 9 o h ^ <y 

[0 0 4 6] 'A\z. mi SSC/Hi 9»c:*-rJ:ptc. S 
iCX>y5^>i^S:fT^i, A l203SrRFrHj;>C-h;^/1«y 
^'J>i^'r-5IR»CT;^i'tbT«KfflbfcC rliRi^S i 

oim^w^r^. ^(ou^ :s^y^y^m\z\t. m« 

Cu$SiCX<7 5">i^1-^l^fCfflli^X-y5^>^^$^ 
fflf-i). CuS:SiCx>y5">i^-r^X<;/5^>^}K«. C 
rROtS \Oi^:i,y^yift^Z.}iffiX'^^ifi. 0m 

yifLm^i)^<bx$)^o ^Tz. xy^y^ma. ±mL 
fz^w^mrz-Thoxhtut, mzm^^n^'hoxi^ 

[004 7] znsm<o±^mm(Dm^:^m\i. zm*) 

iog©;&j*«, 02 4~0 2 6lc*1-i5f'. 
ra^IOXStCioT, m3©$g^Ji7 1 ^mb, ^3 

(D^^mmi i±\za^)i.m8^m^vrz'^. ^-ijums 
4 mmmm ? 2 &«^i?©*ST}^^-r -s. 

c©^, ±^mm<Dhyy^«^\mm<Dxm\z)5\^^xm 
izmm^nx^^^(Dx. ±^mm(Dhyy^^m^mt 

3 tLTn&L±\ZXmfSt.VXhBk^\ ^bT, ffi®lil2?& 

j^^b, ii**:**i6i®tws*jiSbT> 

[0 0 4 8] Sfc. 2-:?e©*ffitt, 02O~02 3(C 

m7X7>/1->^'tCJ;D±ia5iia@«2 ItbT, m 
«, C o Z r N b $/3tl^-rS. ^-ro^, ±g|H8@« 2 1 
i&^MbfcSffiCfi{«fiff«Si6SbT¥Sft<&ffti, mi 

±SI5fiS®l 9 1 $rmT5. &.m(DXmit. 02 4~0 

2 diz^t^^iz. m^(Dxmiz^D. msoimmmi 

l^JgfiKb, ^3©i^H7 i±fc3'f;|.B8^&j^figb 
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X. ^mmi 2^m^L. mmi^mtzmm^mLx. 

[0 0 4 9] ±IB(7)i5iBJtCi3(.^Ttt. hyy^^i^mm^ 

xn^ttmmsiLftii^. •^t.^xz \ mmif-vvvT. 

[0 0 5 0] <Jil±, m^Sji)ia^'\>;/ KtO^iTiJflJ 

[0 0 5 1] *fc, ifwm.. ±fB{cis^$ni)t)©-e 

[0 0 5 2] 

tt'b\z. ±3mmtT^mi&t<DiiLm^i^it^mmiz 
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(54) MANUFACTURE OF MAGNETIC HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the method for 
manufacturing a magnetic head, capable of dealing with a 
high-density magnetic recording medium. 
SOLUTION: In the manufacturing method of a magnetic 
head for laminating lower and upper magnetic pole layers 
5 and 9 via a gap layer 6 to constitute a magnetic gap, 
after the gap layer 6 is formed on the lower magnetic 
pole layer 5, a track width regulation mask patterned 
corresponding to a track width is disposed Then, etching 
is performed up to the middle part of the lower magnetic 
pole layer 5 by using the track width regulation mask as 
a mask to regulate the track width of the lower magnetic 
pole layer 5, a non- magnetic material is deposited from 
the track width regulation mask so as to have a 
thickness protruding more than the surface of the gap 
layer 6, the track width regulation mask is eliminated, 
and the upper magnetic pole layer 9 is formed by 
depositing a magnetic material so as to cover a recess 
formed by the elimination of the track width regulation 
mask. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the magnetic head which carries out laminating formation 
of the lower magnetic pole layer and up magnetic pole layer which are characterized by providing 
the following through a gap layer and comes to constitute a magnetic gap The process which 
regulates the width of recording track of a lower magnetic pole layer by arranging the width-of- 
recording-lrack regulation mask by which patterning was carried out corresponding to the width 
of recording track, and **********ing to the halfway section of a lower magnetic pole layer by 
making this into a mask after forming a gap layer on a lower magnetic pole layer The process 
which forms nonmagnetic material from on the above-mentioned width-of-recording-track 
regulation mask by thickness which projects rather than a gap layer front face The process 
which removes the above-mentioned width-of-recording-track regulation mask The process 
which forms a magnetic material so that the crevice formed of removal of the above-mentioned 
width-of-recording-track regulation mask may be filled, and forms an up magnetic pole layer 
[Claim 2] The manufacture method of the magnetic head according to claim 1 characterized by 
considering as the state where the multilayer constituted the above-mentioned width-of- 
recording^rack regulation mask, carried out dissolution removal of the ispacer layer which 
touches a gap layer in the case of patterning, and it estranged from the gap layer. 
[Claim 3] The above-mentioned multilayer is the manufacture method of the magnetic head 
according to claim 2 characterized by the bird clapper from the two-layer structure of a lower 
magnetic pole layer side to the 1 st mask layer, and the 2nd mask layer. 

[Claim 4] The above-mentioned 1st mask layer is the manufacture method of the magnetic head 
according to claim 3 characterized by the bird clapper from Si02. 

[Claim 5] The above-mentioned 2nd mask layer is the manufacture method of the magnetic head 
according to claim 3 characterized by the bird clapper from Cr. 

[Claim 6] The above-mentioned spacer layer is the manufacture method of the magnetic head 
according to claim 2 characterized by the bird clapper from multilayer structure. 
[Claim 7] The above-mentioned spacer layer is the manufacture method of the magnetic head 
according to claim 2 characterized by the bird clapper from the three-tiered structure of a lower 
magnetic pole layer side to the 1 st spacer layer, the 2nd spacer layer, and the 3rd spacer layer 
[Claim 8] The above-mentioned 1st spacer layer is the manufacture method of the magnetic 
head according to claim 7 characterized by the bird clapper from Ti. 

[Claim 9] The above-mentioned 2nd spacer layer is the manufacture method of the magnetic 
head according to claim 7 characterized by the bird clapper from Cu. 

[Claim 10] The above-mentioned 3rd spacer layer is the manufacture method of the magnetic 
head according to claim 7 characterized by the bird clapper from Ti. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method 

of the magnetic head. 

[0002] 

[Description of the Prior Art] In recent years, also in the magnetic-recording medium, high 
recording density-ization is progressing with development of a computer etc., and to attain 
large-capacity-izing and high data-transfer-rate-ization by improvement in the further recording 
density is desired. 

[0003] For example, when the recording density of a hard disk drive exceeds ten bits per inches 
2 in the case of a hard disk, it is thought that the width of recording track of the magnetic head 
has the indispensable size of 0.7 micrometers or less. However, in the narrow magnetic- 
recording head of such the width of recording track, by the thing of a configuration with the 
conventional flat lower pole, since problems, such as degradation of efficiency and fringing, arise, 
development of the magnetic-head configuration which can respond to a high-density magnetic- 
recording medium is desired. 

[0004] Then, in order to advance high-density record in recent years, the thin film magnetic head 
which has the magnetoresistance-effect type magnetic head (henceforth an "MR head") which 
is the magnetic head suitable for ** truck-ization is adopted increasingly. 

[0005] This thin film magnetic head is formed in a configuration predetermined in each functional 
film of thin film means forming, such as so-called vacuum deposition method, the so-called 
sputtering method, etc. Concretely, thin film formation of the MR head which has the 
magnetoresistance-effect element on which such the thin film magnetic head functions as a 
magnetic force sencor at the time of reproduction, and the inductive head which generates the 
record magnetic field at the time of record is carried out 

[0006] Drawing 29 is the perspective diagram showing typically the conventional thin film 
combined head for hard disks. These thin film combined heads for hard disks MR element layer 4 
which reads the information recorded on the magnetic-recording medium, and is reproduced is 
formed between the up shield layers 30 and the lower shield layers 2 which consist of a 
ferromagnetic. The up shield 30 of MR element layer 4 is used as a lower magnetic pole on MR 
element layer 4, and it has the composition that the inductive head 31 which records the 
information on a magnetic-recording medium was formed. 
[0007] 

[Problem(s) to be Solved by the Invention] The thin film combined head for hard disks shown in 
drawing 29 can be manufactured in the usual process. After forming a gap layer by the spatter 
after forming a lower magnetic layer and specifically forming an insulator layer (resist) and a coil 
after that, an up magnetic pole is formed. In this case, it is thin to about 10 micrometers, and a 
level difference produces the coil formation section in the upper suif ace and the gap layer of the 
coil formation section. An up magnetic pole is formed ranging over the coil formation section 
from the part in which the coil is not formed. Although an up magnetic pole is formed by the 
resist frame method which forms the plating frame currently more generally than before 



performed, when it is going to form an up magnetic pole by this method, the thickness of a resist 
is set to about 7-8 micrometers in the truck formation section. Thus, if the thickness of a resist 
is set to about 7-8 micrometers, it will become very difficult to form a plating frame 1 
micrometer or less. If especially set to 0.5 micrometers or less, in optical exposure, formation of 
the plating frame of a detailed configuration will become impossible. 

[0008] Moreover, the thin film combined head for hard disks formed by the resist frame method 
has a flat lower magnetic layer, and an up magnetic pole has width efface equivalent to the 
width of recording track, and serves as a size whose thickness is about 3 micrometers. In this 
case, if an up magnetic pole is saturated at the time of record of the information on a magnetic- 
recording medium, since a record magnetic field will begin to be revealed also from the up 
magnetic pole side near the gap of an up magnetic pole and effective recording track width of 
face will spread, the threshold value of recording density will be lowered. 
[0009] Therefore, by the conventional method, the recording head which has the width of 
recording track 0.7 micrometers or less, for example was not able to be manufactured from the 
trouble mentioned above. 

[0010] this invention aims at being proposed in view of the conventional trouble and proposing 
the manufacture method of the magnetic head which can respond to a high-density magnetic- 
recording medium. 
[0011] 

[Means for Solving the Problem] In the manufacture method of the magnetic head which the 
manufacture method of the magnetic head concerning this invention carries out laminating 
formation of a lower magnetic pole layer and the up magnetic pole layer through a gap layer, and 
comes to constitute a magnetic gap After forming a gap layer on a lower magnetic pole layer, the 
width-of^recording-track regulation mask by which patterning was carried out corresponding to 
the width of recording track is arranged- The process which regulates the width of recording 
track of a lower magnetic pole layer by **********ing to the halfway section of a lower 
magnetic pole layer by making this into a mask. The process which forms nonmagnetic material 
from on the above-mentioned width-of-recording-track regulation mask by thickness which 
projects rather than a gap layer front face. It is characterized by having the process which 
removes the above-mentioned width-of-recording-track regulation mask, and the process which 
forms a magnetic material so that the crevice formed of removal of the above-mentioned width- 
of-recording-lrack regulation mask may be filled, and forms an up magnetic pole layer. 
[0012] The manufacture method of the magnetic head concerning this invention regulates the 
width of recording track of a lower magnetic pole layer by arranging the width-of-recording- 
track regulation mask by which patterning was carried out corresponding to the width of 
recording track, and *****5Mcs|c**ipg to the halfway section of a lower magnetic pole layer by 
making this into a mask, after forming a gap layer on a lower magnetic pole layer. And after 
forming nonmagnetic material from on a width-of^recording-track regulation mask by thickness 
which projects rather than a gap layer front face and removing a width-of-recording-track 
regulation mask, an up magnetic pole layer is formed by forming a magnetic material so that the 
crevice formed of removal of a width-of^recording-track regulation mask may be filled. 
Therefore, in case the magnetic head is formed, the width of recording track of an up magnetic 
pole and a lower magnetic pole is regulated certainly, and alignment is certainly made for an up 
magnetic pole and a lower magnetic pole. 
[0013] 

[Embodiments of the Invention] The perspective diagram which expresses typically the 
compound-die thin film magnetic head which applied this invention to drawing 1 is shown. 
Moreover, the important section cross section in XI -X2 line and X3-X4 line of a ABS side 
position in drawing 1 is shown in drawing 2 and drawi ng 3 . 

[0014] In the compound-die thin film magnetic head which applied this invention, the lower shield 
layer 2 is formed as an MR head on a substrate 1. and MR element layer 4 and the electrode 
layer (illustration ellipsis) are formed through the 1 st insulating layer on the lower shield layer 2\ 
And MR element layer 4 is covered and the 2nd insulating layer 32 is formed. 
[0015] On the 2nd insulating layer 32, the lower magnetic pole layer 5 is formed as an inductive 



head element. The doubic?~width lower magnetic pole section 51 oy which the lower magnetic 
pole layer 5 was formed in the substrate 1 side, and the lower magnetic pole section 52 of the 
narrow width formed on the lower magnetic pole section 51 are formed in one, and this lower 
magnetic pole section 52 has the same width of face as the width of recording track on a record 
medium near the record medium and the medium opposed face which counters. The lower 
magnetic pole layer 5 has the function as magnetic shielding between an inductive head element 
and an MR head element at the same time it demonstrates the function as a magnetic core of an 
inductive head element. On the lower magnetic pole section 52 of the narrow width of the lower 
magnetic pole layer 5, the gap layer 6 which has the same width of face as the width of recording 
track is formed. On the double-width lower magnetic pole section 51 of the lower magnetic pole 
layer 5, the nonmagnetic quantity degree-of--hardness layer 1 1 is formed The 3rd insulating 
layer 71 is formed on the nonmagnetic quantity degree~of^hardness layer 11, and the 3rd 
insulating layer 71 has the depth and the regulation side BC which incline highly gradually in a 
back side from the nose of cam by the side of the gap layer 6. And on the 3rd insulating layer 71, 
the coil layer 8 is formed, the coil layer 8 is covered and the 4th insulating layer 72 is formed. 
[0016] The up magnetic pole layer 9 is formed on the gap layer 6, the nonmagnetic quantity 
degree-of-hardness layer 11, the 3rd insulating layer 71, and the 4th insulating layer 72. The up 
magnetic pole layer 9 is constituted by the 1st up magnetic pole layer 91 formed on the gap 
layer 6 and the nonmagnetic quantity degree-of^hardness layer 1 1 , and the 2nd up magnetic pole 
layer 92 which has connected with the double-width lower magnetic pole section 51 of the lower 
magnetic pole layer 5 while being formed on the 1st up magnetic pole layer 91, the 3rd insulating 
layer 71, and the 4th insulating layer 72. 

[0017] While the 1st up magnetic pole section 91 is formed in the field which spreads from the 
medium opposed face to the depth and the regulation side AB of the nonmagnetic quantity 
degree-of-hardness layer 1 1 , the 2nd up magnetic pole section 92 has spread towards back on 
the upper surface of the 3rd insulating layer 71 and the 4th insulating layer 72 from the medium 
opposed face on the 1st up magnetic pole section 91. 

[0018] The 1st up magnetic pole section 91 has the same width efface as the width of recording 
track on a record medium in a medium opposed face while having the configuration to which a 
medium opposed face, the edge of an opposite side, and the both ends of the direction of the 
width of recording track are extracted from a connection side with the 2nd up magnetic pole 
section 92 toward an opposed face with the gap layer 6, and become thin. Thereby, informational 
record efficiency of an inductive head improves. 

[0019] The 2nd up magnetic pole section 92 has latus width efface rather than the width of 
recording track on a record medium near the medium opposed face. 

[0020] the [ moreover, / the lower magnetic pole section 52 of the narrow width of the lower 
magnetic pole layer 5. the gap layer 6, and ] — the double-width lower magnetic pole section 51 
top of the lower magnetic pole layer 5 is covered on both sides of the direction of the width of 
recording track of 1 up magnetic pole section 91, and the nonmagnetic quantity degree-of- 
hardness layer 1 1 forms in them — having — the [ the nonmagnetic quantity degree-o1^ 
hardness layer 11 and ] — the 1 up magnetic pole section 91 upper surface was formed in the 
flat surface, respectively, and is mutually And the 2nd up magnetic pole section 92 of the up 
magnetic pole layer 9 is covered, and the protective layer 12 is formed. 

[0021] Next, the manufacture method of the above-mentioned compound-die thin film magnetic 
head is concretely explained based on drawing 4 or drawing 28 . In addition, in order to illustrate 
the feature intelligibly, the drawing used by the following explanation may expand the portion 
used as the feature, and may show it, and the ratio of the size of each part material of it is not 
necessarily the same as that of practice. Moreover, by the actual manufacturing process, 
although many magnetic-head elements are formed on a substrate of a thin film technology, the 
drawing used by the following explanation extracts the portion corresponding to one magnetic- 
head element, and is shown. 

[0022] First, as shown in drawing 4 , the lower shield layer 2, the lower insulating layer 31, MR 
element layer 4, an electrode layer (not shown), and the up insulating layer 32 are formed one by 
one on a substrate 1 as an MR head element. The above process is based on the process of the 



conventional common knowledge. 

[0023] Then, as shown in drawing 5 (the MR head element section omits in the following 
drawings.), the lower magnetic pole layer 5 is formed in all the front faces of the 1st insulating 
layer 32. As a lower magnetic layer 5, CoZrNb is formed to 3-micrometer thickness by 
sputtering, for example. 

[0024] Next, the gap layer 6 is formed in all the front faces of the lower magnetic layer 5. As a 
gap layer 6, aluminum 203 is formed to 0.2-micrometer thickness by sputtering, for example. 
[0025] Next, the spacer layer 1 3 for forming the truck section in all the front faces of the gap 
layer 6 is formed The spacer layer 13 consists of three layers, the 1st spacer layer 14 from the 
gap layer 6 side, the 2nd spacer layer 1 5. and the 3rd spacer layer 1 6. By sputtering, the spacer 
layer 6 makes the thickness of 5nm put Ti. and forms 1st Ti layer which is the 1st spacer layer 

14. And on 1st Ti layer, the thickness of 300nm is made to put Cu by sputtering, and Cu layer 
which is the 2nd spacer layer 15 is formed. And on Cu layer, the thickness of 5nm is made to put 
Ti by sputtering, and 2nd Ti layer which is the 3rd spacer layer 16 is formed. 

[0026] The 1st spacer layer 14 carries out the role which raises the adhesion of the aluminum 
203 and the 2nd spacer layer 15 of the spacer layer 13 which are the gap layer 6. Moreover, the 
1st spacer layer 14 is not limited to Ti. and Or etc. can specifically be used for it other than Ti 
that what is necessary is just what fulfills the above-mentioned conditions. 
[0027] The 2nd spacer layer 1 5 is for opening a crevice between the mask layers 1 7 and the gap 
layers 6 which are a mask for performing width-of-recording-track regulation of the lower 
magnetic pole layer 5 mentioned later and the up magnetic pole layer 9. Specifically, before 
performing width-of^recording^track regulation of the 1st up magnetic pole section 91. a crevice 
is opened between the mask layers and the gap layers 6 which are a mask for performing width- 
of-recording-track regulation of the 1st up magnetic pole section 91 by removing the 2nd spacer 
layer 15 by wet etching which used the etching reagent. The 2nd spacer layer 15 can be used 
again, if it can exfoliate by wet etching by the acid etc., without being limited to Cu. However, 
between the lower magnetic pole layer 5, the 2nd spacer layer 1 5, and an etching reagent, 
although an etching reagent the lower magnetic pole layer 5 of the 2nd spacer 

layer 15 is required for combination which does not As a combination with which 

the above-mentioned conditions are filled. Cu. a permalloy, etc. are used for the 2nd spacer layer 

1 5, for example, an engine failure lip and 92 (Meltex make) are specifically, used for an etching 
reagent, and combination of using amorphous metals, such as CoZrNb, is mentioned to a lower 
magnetic layer. Moreover, the thickness formed has 0.05 micrometers - desirable 1 micrometer. 
[0028] The 3rd spacer layer carries out the role which raises the adhesion of the mask layer and 
the 2nd spacer layer which are a mask for regulating the width of recording track of the lower 
magnetic pole layer 5 mentioned later and the up magnetic pole layer 9. The 3rd spacer layer can 
fulfill the above-mentioned conditions, and, specifically, Ti. Ta, etc. can be used that what is 
necessary is just what can be etched by reactive ion etching. 

[0029] Next, the mask layer 1 7 for forming the truck section in all the front faces of the spacer 
layer 1 3 is formed The mask layer 1 7 consists of two-layer [ of the 1 st mask layer 1 7 and the 
2nd mask layer 19 ] from the spacer layer 13 side. By sputtering, the mask layer 17 makes the 
thickness of 1.5 micrometers put Si02. and forms the SiO two-layer which is the 1st mask layer 
18. And on SiO twoHayer. the thickness of 70nm is made to put Cr and Or layer which is the 2nd 
mask layer 1 9 is formed. 

[0030] The 1 st mask layer serves as a mask for regulating the width of recording track of the 
lower magnetic pole layer 5 mentioned later and the up magnetic pole layer 9. Specifically. Si02 
and aluminum203 grade can be used for the 1st mask layer that what is necessary is just what 
can carry out anisotropic etching by reactive ion etching etc. The thickness formed has 0.5 
micrometers - desirable 2.0 micrometers. 

[0031] The 2nd mask layer serves as a mask at the time of forming by reactive ion etching which 
mentions the above-mentioned 1 st mask layer later. When the 2nd mask layer gives reactive ion 
etching, specifically, Cr, CoZrNb, etc. can be used for it that what is necessary is just that to 
which it is hard to ********** thickness formed has 20nm - desirable 200nm. 
[0032] Next, a resist 20, for example, an electron beam resist, is applied by the spin coat method 



on Cr film, rotating the%a6strate 1 in which the spacer layer 13 <and the mask layer 17 were 
formed, for example by about 3000 rpm, as shown in drawing 6 . A resist may not be an electron 
beam resist but the usual resist is sufficient as it. 

[0033] Here, in an electron beam resist 20, the macromolecule which constitutes a resist 
receives energy by the collision with an electron, and that by which some chains of the 
macromolecule concerned are cut. and molecular weight becomes small, or combines with other 
macromolecules, and a polymerization is carried out to the macromolecule of big molecular 
weight is said. Moreover, as for this electron beam resist 20, it is desirable that it is the positive 
resist to which the solubility to the developer of the portion by which the electron ray was 
irradiated increases. Tradename OEBR-1000 by TOKYO OHKA KOGYO CO., LTD., tradename 
ZEP-520(12) by Nippon Zeon Co., Ltd., etc. are specifically as an electron beam resist 20 of 
such a positive type mentioned. Moreover, it is desirable to prebake before exposure to an 
electron beam resist 20. By prebaking, the sensitivity in the case of exposure of an electron 
beam resist 20 can improve, and a detailed pattern can also be formed with a sufficient 
precision. 

[0034] Next, as shown in drawing 7 , it draws using electron-beam-lithography equipment by 
irradiating an electron ray by the predetermined pattern at the above-mentioned electron beam 
resist 20, and a predetermined pattern latent image is formed into an electron beam resist 20. 
The truck formation section has the configuration which joined the shorter side for the truck 
formation section of a narrow width which has the configuration of a rectangle smaller than this 
square to the center section of one side of the double-width truck formation section which has 
a square configuration as the portion used as the truck formation section is irradiated and an 
electron ray is specifically shown in it at drawing 7 as a contact piece. 
[0035] Next, as shown in drawing 8 , the electron beam resist 20 in which the pattern latent 
image was formed is developed, and a mask pattern is formed. When a positive resist is used as 
an electron beam resist 20, the resist of the portion by which an electron ray was not irradiated 
remains and a mask pattern is formed. 

[0036] Next, it etches by using as a mask the mask pattern formed as mentioned above, and Cr 
layer which is the 2nd mask layer 1 9 exposed from the mask pattern concerned is removed. Ion 
etching performs etching. 

[0037] Then, an electron beam resist 20 is exfoliated. Cr layer which is the 2nd mask layer by 
which patterning was carried out by this to the predetermined configuration as shown in drawing 
9 is obtained. Specifically, it considers as the pattern which has Cr layer which is the 2nd mask 
layer 1 9 into the portion used as the truck formation section. 

[0038] the [ next, / Si02 film which etched by having used as the mask Cr layer which is the 2nd 
mask layer 19 by which patterning was carried out as mentioned above as shown in drawing 10 , 
and has been exposed from the mask concerned, and ] — about 1 0nm of upper layers of Cu 
layer which is the 2nd Ti layer and 2nd spacer layer 1 5 which is 3 spacer layers 1 6 is removed 
Reactive ion etching performs etching. 

[0039] What a polymerization object seldom generates on the front face of Si02 membrane layer 
by the reaction of Cr film and etching gas is used for the gas used for etching, for example, the 
mixed gas of CF4 and oxygen is used for it depending on CF4 and the case. Moreover, in order 
to prevent the temperature rise on the front face of a substrate, etching power is taken as low 
power. Specifically, about [ 300-500W ] (at the time of reactive-ion-etching equipment made 
from Anelva and DEA506 use) power is desirable. And etching time has about (at the time [ 300 
setting the reactiveHon-etching equipment made from Anelva, and DEA506 to W. ] of use) 50 - 
60 desirable minutes. 

[0040] Selectivity [ as opposed to reactive ion etching in Cr which is the 2nd mask layer 19 
which constitutes the mask at the time of **********ing Si02 film which is the 1 st mask layer 
1 8 here ] is about 40 or more times and a very large material compared with Si02. By using the 
mask with which the selectivity to reactive ion etching consists of a metallic material of 40 times 
or more compared with such Si02, the nonmagnetic membrane used as a truck configuration can 
be formed with high precision. As such a metallic material, NiFe, CoZrNb, etc. are specifically 
mentioned other than Cr. Selectivity to reactive ion etching was made into 40 or more times 



because a desired configuration and the desired amount of etching were **********eel without 
the configuration and pattern of a mask changing until etching completes the material which has 
selectivity that big by considering as a mask. Moreover, by using the mask with which the 
selectivity to reactive ion etching consists of a large material, thickness of a mask can be made 
thin and fall of cost and shortening of the production time can be aimed at. 
[0041] the [ next, / Cu layer which is the 2nd spacer layer 15 which etched by having used as 
the mask the mask pattern formed as mentioned above, and has been exposed from the mask 
pattern concerned as shown in drawing 1 1 , and ] — Ti layer which is 1 spacer layer 1 4 is 
removed For example, wet etching performs etching. Under the present circumstances, the 
etching reagent used in case wet etching of the Cu is carried out is used for an etching reagent, 
aluminum 203 in which the etching reagent which carries out wet etching of the Cu forms the 
gap layer 6 although Ti can also ********** js because it does not Moreover, an 

etching reagent can be suitably changed with the combination of the quality of the material used 
for the gap layer 6, the 1 st spacer layer 1 4, the 2nd spacer layer 1 5, and the 3rd spacer layer 1 6, 
without being limited to these, here — the truck formation section 22 — setting — the [ Cr 
layer of the 2nd mask layer 1 9, and ] — since the SiO two-layer of 1 mask layer 1 8 exists, only 
the periphery marginal part of the double-width truck formation section 23 and the lower part of 
the truck formation section 24 of a narrow width t+sMc****** and Cu layer and Ti layer of a . 
spacer are removed since [ moreover, ] the width of face of the direction of the width of 
recording track is narrow about the lower part of the truck formation section 24 of a narrow 
width — the [ Ti of the 1st spacer layer 14. Cu layer of the 2nd spacer layer 15, and ] — all Ti 
layers of 3 spacer layers 1 6 are removed Therefore, in the truck formation section 24 of a 
narrow width, as shown in drawing 12 , have estranged the SiO twoHayer of the 1 st mask layer 
18 from 203 layers of aluminum which forms the gap layer 6, and it will be floated in the air by 
using the double-width truck formation section 23 as a supporter. Thereby, the mask pattern at 
the time of etching the following process is formed. 

[0042] Next, as shown in drawing 13 and drawing 14 . it etches by using as a mask the mask 
pattern formed as mentioned above, and about 0.5 micrometers only in thickness remove the 
CoZrNb layer which is 203 layers of aluminum and lower magnetic pole layers 5 which are the 
gap layers 6 exposed from the mask pattern concerned. Thereby, finally the SiO twoHayer 
position which SiO two-layer was left behind only to the truck formation section, and was left 
behind to the truck formation section 24 of a narrow width forms the pole section of the up 
magnetic pole of an inductive head element. Moreover, when about 0.5 micrometers only in 
thickness remove the CoZrNb layer which is the lower magnetic pole layer 5, the double-width 
lower magnetic layer section 51 formed in the substrate 1 side and the lower magnetic layer 
section 52 of the narrow width formed in the gap layer 6 side are constituted by one. And the 
lower magnetic layer section 52 of a narrow width has the same width of face as the width of 
recording track on a record medium [ near the interface (a record medium and the layer near / 
6 / the medium opposed face which counters (i.e., a gap layer)) ]. The ion etching for example, by 
Ar gas performs etching, and the degree of incident angle is set as 5 - 30 degrees. Thereby, it 
can 3Mc******** with a precision sufficient in a desired configuration and a desired size. 
Therefore, it has the configuration which inclined in the spreading direction, lower magnetic layer 
applying [ of a narrow width / 52 ] it to an etching side from an interface with the gap layer 6 in 
3 of the 2-way of the both sides of the direction of the width of recording track, and the 
direction of a sliding surface and an opposite side directions. 

[0043] Next, as shown in drawing 15 . drawing 16 , and drawing 1 7 , by sputtering, the whole 
surface is made to put about 1 micrometer of aluminum 203, and the nonmagnetic quantity 
degree-of-hardness layer 1 1 is formed. As for sputtering, at this time, being based on collimation 
sputtering is desirable. Collimation sputtering has desirable RF collimation sputtering which uses 
RF (RRRadio Frequency and Following RF are called.) magnetron equipment, and is performed by 
arranging the control strip 25 for collimation which prepared the filter of the shape of a grid of a 
predetermined size between a substrate 1 and the target material 26, and the incident angle of 
the coming-flying particle of an alumina has less than 20 desirable degrees. The conceptual 
diagram of RF magnetron collimation sputtering is shown in drawing 27 . Moreover, as shown in 



dr§wjng_28 , that by whfch the filter section 27 of the shape of a grid of 2.5mm pitch which 
consists of stainless steel (SUS304) material of 0.5mm of board thickness was formed in the 
center section of the disk which consists of stainless steel (SUS304) material with a substrate 
thickness of 10mm is used for the control strip 25 for collimation. By this, the film for the 
crevice at the time of sputtering is attached, the surroundings are improved, it becomes possible 
to prevent cavitation of the corner for a crevice, and it can improve the reliability over CSS 
(Contact Start Stop). 

[0044] And when aluminum 203 by aluminum 203 and sputtering which are the gap layer 6 on 
the lower magnetic layer section 52 of a narrow width joins, the guide which regulates the 
configuration of an up magnetic pole is formed, the [ namely, / Cr layer which is the 2nd mask 
layer 1 9 in the truck formation section, and ] — the [ Cu layer which is the 2nd spacer layer 1 5 
by wet etching mentioned above since the mask by the SiO two-layer which is 1 mask layer 1 8 
exists, and ] — aluminum 203 does not cover in the opening section of the lower part of the 
truck formation section 24 of the narrow width to which Ti layer which is 1 spacer layer 1 4 
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[0045] Moreover, in 3 of the 2-way of the both sides of the direction of the width of recording 
track, and the direction of a sliding surface and an opposite side directions, the nonmagnetic 
quantity degree~of-hardness layer 1 1 is missing from the nonmagnetic quantity degree-of- 
hardness layer 1 1 upper surface from an interface with the gap layer 6, and has the configuration 
which inclined in the spreading direction. The nonmagnetic quantity degree-of-hardness layer 1 1 
is formed in the direction which is missing from the upper front face of the nonmagnetic quantity 
degree-of-hardness layer 1 1 , and spreads from the ends of the direction of the width of 
recording track on the front face of the upper of the gap layer 6 at a configuration with the 
inclination. Thereby, the nonmagnetic quantity degree-of-hardness layer 1 1 is united with the 
gap layer 6, and the guide which regulates the configuration of the up magnetic pole layer 9 and 
the width of recording track of the up magnetic pole layer 9 is formed. And since the formation 
position of an up magnetic pole is determined using the mask by Cr film and Si02 film which 
were used when forming a lower magnetic pole, alignment is made certainly and it does not 
produce the truck doubling gap with an up magnetic pole and a lower magnetic pole. Therefore, a 
head with little fringing can be manufactured. 

[0046] Next, as shown in drawing 18 and d raw ing 1 9 , in case wet etching is performed and RF 
collimation sputtering of the aluminum 203 is carried out, Cr film and Si02 film which were used 
as a mask are removed. Under the present circumstances, the etching reagent used in case wet 
etching of the Cu is carried out is used for an etching reagent. Although the etching reagent 
which carries out wet etching of the Cu can ********** Cr and Si02, aluminum 203 which 
forms a nonmagnetic quantity degree-of-hardness layer and a gap layer is because it does not 
**********. Moreover, an etching reagent will not be especially limited, if the conditions 
mentioned above are fulfilled. 

[0047] There are two kinds of formation methods of the up magnetic pole after this, and 
according to a welhknown process, as shown in drawing 24 - drawing 26 , after the 1 st method 
forms the 3rd insulating layer 71 and forms the coil layer 8 on the 3rd insulating layer 71, it 
covers the coil layer 8 and forms the 4th insulating layer 72 by methods, such as plating. Since 
the width of recording track of an up magnetic pole is already regulated in the above-mentioned 
process at this time, you may form the truck section plating width of face of an up magnetic pole 
by 3 micrometers or more. And a protective coat 1 2 is formed, it grinds to a medium opposed 
face, and the compound-die thin film magnetic head is completed. 

[0048] Moreover, the 2nd method forms CoZrNb as up magnetic pole material 21 by collimation 
sputtering or RF bias spatter, as shown in drawing 20 - drawing 23 . Then, mechanical polishing 
is performed to the front face which formed the up magnetic pole material 21. flattening is 
performed on it, and the 1st up magnetic pole layer 91 is formed in it. As shown in drawing 24 - 
drawing 26 , after future processes form the 3rd insulating layer 71 and form the coil layer 8 on 
the 3rd insulating layer 71 according to a well-known process, they cover the coil layer 8 and 
form the 4th insulating layer 72 by methods, such as plating. Since the width of recording track 
of an up magnetic pole is already regulated in the above-mentioned process at this time, you 



may form the truck section plating width of face of an up magnetic pole, by 3 micrometers or 
more. And a protective coat 1 2 is formed, it grinds to a medium opposed face, and the 
compound-die thin film magnetic head is completed 

[0049] Although the material mainly performed in a dry process was chosen as the two-layer 
mask in the above-mentioned explanation in order to raise width-of-recording-track precision, it 
is also possible to also use the positive resist for i lines for a mask, and to use an antireflection 
film for a spacer. 

[0050] As mentioned above, although the compound-die thin film magnetic head was explained, 

this invention is not limited above and can be applied to the various magnetic heads. 

[0051] Moreover, this invention is not limited above and can be suitably changed in the range 

which does not deviate from the summary of this invention. 

[0052] 

[Effect of the Invention] Since alignment of an up magnetic pole and a lower magnetic pole can 
be certainly performed according to the manufacture method of the magnetic head concerning 
this invention while forming an up magnetic pole and a lower magnetic pole with high precision 
also in the narrow magnetic head of the width of recording track as explained above, the 
magnetic head which can respond to a high-density magnetic-recording medium can be 
manufactured. 



[Translation done.] 



